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Excess winter mortality: influenza or cold stress? Observational study
Epidemics of influenza are associated with increases in mortality and morbidity. 1 Health professionals and the media, therefore, have often focused their attention on influenza as a cause of increased mortality and demands on health services in winter. Cold weather alone causes striking short term increases in mortality, mainly from thrombotic and respiratory disease.
2 Non-thermal seasonal factors such as diet may also affect mortality. 3 The increases in mortality are greater in London than in regions surveyed in continental Europe. 4 We used multiple regression to assess the proportion of excess winter mortality that was attributable to influenza in south east England.
Methods and results
A daily record was kept of deaths that occurred in south east England from 1970 to 1999 for all causes and for influenza. We obtained daily estimates of population by linear regression from mid-year values (17.2×10 6 in 1971 and 18.4×10 6 in 1998) and used them to calculate mortalities. We used the maximum and minimum temperature at Heathrow Airport each
What is already known on this topic
Stopping smoking after a serious cardiac event is associated with a significant decrease in mortality day to obtain the mean. Temperature was lagged three days to give the steepest relation between temperature and mortality.
2 Total mortality each year related to cold was obtained as the sum of excess daily mortalities (per million). Excess daily mortalities were mortalities that occurred below the temperature-in a 3°C band-at which mortality was lowest, compared with mortality in that band. The mean temperature of the lower limit of the band over the 30 years was 19.0°C (95% confidence interval 18.2°C to 19.8°C).
Influenza epidemics cause deaths additional to those registered as being due to influenza, such as deaths caused by arterial thrombosis. Therefore, we estimated total mortality related to influenza. Daily mortality was the dependent variable; we used mean registered deaths due to influenza over the period five days before and after the index day as the explanatory variable, and temperature at three day lag as confounding variable, with a linear time trend term. The regression used daily data in the linear portion of the temperature-mortality relation (range 0-15°C), pooled for 1970-99. To eliminate autoregression 2 without distorting quantitative relations, the regression used a train of data spaced at 15 day intervals, starting 1 January 1990. The regression was repeated for similar trains starting on each consecutive day from 2 to 15 January to give 15 estimates of the mean of total influenza related mortality per recorded death from influenza. The 15 values averaged 5.1 (95% confidence interval 4.4 to 5.9) per million. We used this figure to calculate annual mortality related to influenza.
Multicolinearity was acceptably low (variance inflation factor 1.02).
The annual rate of deaths caused by influenza has declined with time ( figure) . Mortality increased sharply during some epidemics, but even during the worst epidemic, in 1976, only 143 deaths per million were registered as due to influenza. Total influenza related deaths that year were calculated as 729 per million, less than half the total of excess winter deaths (2308 per million). Over the past 10 years, deaths registered as due to influenza averaged 5.01 per million per year, and annual influenza related deaths averaged 29.9 per million, or 2.4% (2.0% to 2.7%) of 1265 annual excess winter deaths per million.
Comment
Of 1265 annual excess winter deaths per million over the past 10 years, 2.4% were due to influenza either directly or indirectly. The decline in influenza related deaths is probably due to immunisation and to a reduction in the number of new viral strains. With influenza causing such a small proportion of excess winter deaths, measures to reduce cold stress offer the greatest opportunities to reduce current levels of winter mortality. Warm housing is important but it can coexist with high winter mortality, 5 and outdoor cold stress has been independently associated with high excess winter mortality. 4 Campaigns to reduce exposure to cold outdoors provide obvious scope for future preventive action.
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A memorable week
I found out that I had passed the MRCPsych in Washington, DC, where my friend's sister was getting married. On the wedding day I found myself being introduced as an MRCPsych person to the guests. Many were US marine and navy officers, like the bride and groom themselves. Others were members of the medical profession, including a shy psychiatrist. The rest included fascinating characters, such as a very elegant lady who was a distant relation to Edgar Allan Poe. The MRCPsych introduction prompted many stories, the sort that start with the sentence: "I happen to know somebody that . . . ." The tales included cases of personality disorder, alcohol and substance misuse, post-traumatic stress disorder, dysfunctional families, US favourites like psychotherapies and psychoanalysis, a request to prescribe benzodiazepines here and now, and even a persistent delusional disorder characterised by a belief of repulsive body odour.
I was kept busier than in an average outpatient clinic. By then I had realised the psychiatrist wasn't shy but simply clever. 
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